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SCHED-»SYNC: TEST SIGNAL GENERATING TIMING NOTIFICATION j 



I 



SYNC-»SCHED-*TM: CYCLE START NOTIFICATION 

i 



TM->LB: GENERATION OF TEST SIGNAL OF CYCLE TIME 

I 



LB— »SCHED: REGISTRATION OF CHANGE TIMING OF TEST SIGNAL 

i 



TM->SYNC: NOTIFICATION OF CYCLE END TIMING 

I 



SYNC-»SCHED: REGISTRATION OF 

NEXT TEST SIGNAL GENERATING TIMING 
TEST RESULT COLLECTION TIMING 
CYCLE TERMINATION TIMING 
INTERRUPTION COLLECTION TIMING 



SCHED->LB: CHANGE TIMING NOTIFICATION 



LB-»DUT-»LB- 



>TM: TEST SIGNAL GENERATION, 
RESULT SIGNAL ACQUISITION 



SCHED->TM: NOTIFICATION OF TEST RESULT COLLECTION TIMING 



I 



TM<-»SYNC : TEST RESULT COLLECTION & DISTRIBUTION 

I 



SCHED-»TM: NOTIFICATION OF CYCLE END TIMING 

I 



SCHED-»TM: NOTIFICATION OF INTERRUPTION COLLECTION TIMING 




-S605 
-S610 
-S615 
-S620 

-S625 

-S630 

-S635 

-S640 
-S645 
-S650 
-S655 



FINISHED?^, 

[Yes ^S660 

( END ) 

FIG 6 
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2225 



200 



V^STANDARD%a\ 
V^TEST CLASSES^" 



'////// A// / /I / ////// s^yL 

ZTOOLS^ VTnni ^T V FRAMEWORK CLASSES 
//////Af>\ OOLS^jlX / ✓ / / / / ✓ / ✓ 



2224 



STANDARD 
^INTERFACES 

^/// 



FRAMEWORK CLASSES^/ 




ODULE COMMANDS IMPLEMENTATION 




2290-^23 INTERFACE 2296^^^ DEV M ffiMENT 
2292--^^3 USER 2298- H>00<3 EXTERNAL KEY 

2294- H%^l SYSTEM 



-2220 



-2240 

-2247 
-2248 
-2249 

-2250 



-2265 
-2266 
-2289 
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TestTypeX 





Instancel 












Data for 
Instance 1 



■ ■ ■ ■ 




Instance2 






■ ■ ■ ■ 







Data for 
Instance 2 



Instance3 












^. ) 





Data for 
Instance 3 
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2610 



«interface» 
I Test 



+preExec () 
+execute () 
+postExec 0 
+getStatus () 
+getName () 



2606 



Functional Test 



+preExec 0 
+execute () 
+postExec () 
+getStatus () 
+getName 0 

1 



2608 

<L 

«interface» 
I MsgHand I er 



+handleMessage () 

5 



2604 



Funct i ona I TestMsgHand I er 



-m_id: unsigned long long (id I) 



+handleMessage 0 
#hand I eGetNameMsg 0 
#handleGetStatusMsg() 
#hand I eRunTestMsg 0 
#hand I eNameMsg 0 
#hand I eTestStatusMsg () 
#hand I eTestComp I eteMsg 0 



2602 



A 



1 



CmdDi spatcher 



1 



1 



FIG. 11 
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2804 

TEST ENVIRONMENT 



2800 



2817 



2818 



2806 



CALIBRATION 




DIAGNOSIS 






I 



TEST PREPARATION 



2816- 



PATTERN COMPILATION 




MODULE SPECIFIC 
PATTERN COMPILER 













2814 



TEST PROGRAM DEVELOPMENT 



MODULE RESOUCE FILE, 
INTERFACE 



2816 



OFFLINE SIMULATION 



HW EMULATION 
MODULE 



2820 
J— 



CONFIGURATION 



2808 



TEST SYSTEM 



INTERFACE 
CONTROL 



SYNCHRONIZATION. 
SEQUENCING, 
REPEATABILITY 



ERROR/ ALARM 
HANDLING 



MULT I -SITE 
CONTROL 



MULT I -INSTRUMENT 
MODULE CONTROL 



NEW HW OR SW 

MODULE 
1 



INSTALLATION 



2816 



2810 



NEW HW OR SW 
MODULE 



2812 



CERTIFICATION 



FIG. 13 
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5000 



Global 
{ 

InitVoltage 0.5 V; 



1 



# Required. Initial voltage on all 

# .wires. 

RecoveryRate 2.5 V/nS; # Optional. For drive conflict in 

# analog signals. 



5010 



# Module Emulator. 
EMUModule "module"!' 
{ 

Waveform 
{ 

Step 1-32, 35; 



1 



Analog 33, 34; 



Port 1 
{ 

Ser iaINumber 1 ; 

ProductRevision 1 ; 

Params 
{ 

test "paraml"; 
key "abc" ; 



} 



1 



Port 8 
{ 

Logical Port 3; 



Ser iaINumber 2; 
ProductRevision 1 ; 
Params 
{ 

test "paraml"; 
^ key "abc"; 



# Module DLL 



# Optional. Resource declaration. 

# Step type waveforms on channels 1 thru 32 

# channel 35. 

# Analog waveform on channels 33 and 34. 

# Declares the GBUS Port for this module. 

# Required. Should match setting in 

# Module Configuration File. 

# Required. Should match setting in 

# Module Configuration File. 

# To be passed to DLL. 



# Optional. Designate Logical Port to use 

# in offline configuration file. 

# Default is the GBUS port. 



# To be passed to DLL. 



5020 



FIG. 14 
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5000 



# Module Emulator 
EMUModu le "modu I e2" 
{ 

Waveform 

{ Step 1-32; 5020 

Port 2 
{ 

Ser i a I Number 1 ; 
ProductRevision 1 ; 

} 

J 

# Module Emulator 
EMUModu I e "dps" 

Waveform 
{ 

Slew 1-32 @ 2. 0 V / nS; # The slew rate is required 5010 

# for all slewing waveforms. 

Port 4 
{ 

Ser iaINumber 1 ; 
ProductRevision 1 ; 

} 



FIG. 15 
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5100 



Global 
{ 

RegSe I ect "PatTraceSe I " ; 



} 



5110 



# Pattern Tracing - Name of OASIS 

# Simulated Register Selection File. 



DUTMode I "DUTISim" 
{ 

Waveform 
{ 

Step 1-32; 

} 

DUT 1 
{ 

Pa rams 
{ 

par ami Name 
^ param2Name 

PinConnections 
{ 



par ami Value' 
param2Value' 



L3. 1 


1 


1. 


0 nS; 


L3. 2 


8 


1. 


0 nS; 


L3.3 


2 


1. 


0 nS; 


L3.4 


7 


1. 


0 nS; 


L3.5 


3 


1. 


0 nS; 


L3. 6 


6 


1. 


0 nS; 


L3. 7 


4 


1. 


0 nS; 


L3. 8 


5 


1. 


0 nS; 


L3. 9 


9 


1. 


0 nS; 


L3. 10 


16 


1. 


0 nS; 


L3. 11 


10 


1. 


0 nS; 


L3. 12 


15 


1. 


0 nS; 


L3. 13 


11 


1. 


0 nS; 


L3. 14 


14 


1. 


0 nS; 


L3. 15 


12 


1. 


0 nS; 


L3. 16 


13 


1. 


0 nS; 



5120 



FIG. 16 
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DUTMode I "DUT2Sim" 
{ 

Waveform 
{ 

Slew 1—16 @ 2.0 V/nS; 

} 

DUT 2 

{ 

Pa rams 
{ 

par ami Name "par ami Value"; 
^ param2Name "param2Value"; 

Pi nConnections 
{ 

L2. 1 1; # no delay specified means a delay of 0 

L2. 2 2; 

L2. 3 3; 

L2. 4 4; 

L2. 12 5; 

L2. 13 6; 

L2. 14 7; 

L2. 15 8; 

»' 

} 



FIG. 17 
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5200 



SimComponent 

-m_t ime:Time=0 

-m_s lot unsigned int 

#m_eng i ne : S i mEng i ne* 

+createDomain() :SimEvent: :Domain_t 

+registerDomain(in domain:SimEvent: :Domain_t, in chan_id:const SimChanlDS) 

+releaseDomain(in doma i n : S i mEvent : :Domain_t, in chan_id: const SimChanlDS) 

+getDoma i n ( i n doma i n : Si mEvent : : Doma i n_t) : S i mDoma i n 

+register Event (in event: const SimEvent&) 

♦register Event (in event: const SimEventS, in t: const TimeS) 

+raiseEvent(in event: const SimEvent&) 



7 S 









ThirdPartyModule 






+getChannel (in chan_id: const SimChanlD&) :SimChannel* 
♦ initial izeO 

+setBaseAddress(in index :unsi gned int, in base Unsigned int) 
+getBaseAddress(in i ndex : uns i gned int, out base unsigned int*) < 
+getModulelDs(out vendor ID: unsigned int*, out modulelD:unsigned int*) 
+setBusNumber (in number unsigned int) * 
+c I ear Interrupt 0 
+ lock Interrupt 0 
+un lock Interrupt () 

+read(in addr : unsigned int, outdata: unsigned int*) 

+write(in addr Unsigned int, in data : uns i gned int) 

+handleEvent (in event: const SimEvent&) 

+handleEvent (in event: const SimEventS, in t: const Time&) 

+ initEvents() 

+initLoadEvents() 


S i mComponentStepped 






I 


\ 



I 

ThirdPartyDUT 



+getChannel (in chan_id: const SimChanlD&) :SimChannel* 

+run(in start: const TimeS, in end: const TimeS) 

+handlelSVM(in chan_id:const SimChanlDS, in i:const Current&) :Vol tage 

+handleVSIM(in chan_id: const SimChanlDS, in v:const Voltage&) :Current 

+handleVSVM(in chan_id: const SimChanlDS, in v: const Voltage&) : Vol tage 



FIG. 18 
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ThirdPartyModule 



+getChannel (in chan_id: const SimChanlDS) :SimChannel* 



«uses» 



1 



«uses» 



ThirdPartyDUT 



+getChannel (in chan_id: const SimChanlDS) :SimChannel* 





1. 


! SimChanl 


D 


-m_index:SimChanlD 


: : I ndex_t 


+getPort() :SimChan 


ID: : lndex_t 


+get I ndex () : S i mChan I D : : I ndex_t 


+al I () :bool 




+ isTesterChannel () 


:bool 


+ isDUTChannel () :bool 



1..* 



SimChannel 



+read(in t: const Time&) : Vol tage 
+f lush () 

+f lush (in t: const TimeS) 
+set(in t: const TimeS, in v: const Vol 
t: const 
t : const 



Time&) 
TimeS, 



VoltageS) 
n v: const VoltageS) 



+off (in 
+off (in 
+end () 

+end(in t: const TimeS) 
+end(in t: const TimeS, in v: const VoltageS) 
+isvm(in i:const Currents) : Voltage 
+vsim(in v: const VoltageS) : Cur rent 
+vsvm(in v: const VoltageS) : Voltage 
+getWaveformlter (■■■) :SimWaveformlter 



■«uses» 



JUL 



SimWaveformlter 



+start() 
+end() :bool 
+next () 

+getTime() :Time 

+getState () : S i mWavef orm Iter: State_t 



FIG. 19 
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# i nc I ude "OA I /s i m/S i mComponent. h" 
# include "OAl/sim/SimChannel. h" 
# include "OAl/sim/SimChanlD. h" 

#include "OAl/OFC/OFCStr ing. h" 

class MyBaseModule : public OASIS: :SimComponent 

pub I ic: 

// constructor 

MyBaseModule (unsigned int sernum, unsigned J nt prodrev, 
unsigned int port) ; 

// channel access 

OASIS: :SimChannel* getChannel (const OASIS: :SimChanlD& chan_id) ; 

// do nothing for these initialization steps 
void initial izeO { } 
void initLoadEventsO { ) 

// ID 

unsigned int getSer ia I Number () { return m_sernum; } 
unsigned int getProductRevis ionO { return m_prodrev; } 

// bus I/O 

void setBaseAddress (unsigned int index, unsigned int base): 
void getBaseAddress (unsigned int index, unsigned int* base): 
void getModu I e IDs (unsigned int* vendor I D t unsigned int* module ID) 
void setBusNumber (unsigned int number); 
void clear Interrupt 0 ; 
void lock Interrupt () ; 
void unlock Interrupt () ; 
ClassCode_t getClassCodeO ; 

void read(unsigned int addr, unsigned int* data); 
void write (unsigned int addr, unsigned int data); 

// pattern tracing features (un implemented) 

void po 1 1 (unsigned int&, Time& t, unsigned int) { } 

void po 1 1 (unsigned int64&, Time& t, unsigned int) { } 

void po 1 1 (uns i gned double&, Time& t, unsigned int) { J 
void po 1 1 (unsigned OFCString&, Time& t, unsigned int) { } 

protected: 

// internal types 

typedef unsigned int port_t; 

typedef unsigned int reg_t; 

typedef unsigned char vector_t; 

typedef unsigned char vecaddr_t 

// internal data 

OAS I S : : S i mChanne I m_channe I s [8] ; 

reg_t m_sernum; 

reg_t m_prodrev; 

port_t m_port; 

reg_t m_base; 

reg_t m_period; 

reg_t m_edges[8]; 

reg_t m_high; 

reg_t m_low; 

vector_t m_pattern[100] ; 

vecaddr_t m_patPtr : 

OAS I S : : S i mEventMgr m_evtMgr ; 

boo I m_intrLock; 
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# include "MyBaseModule. h" // base class header 
class MyDr i veModule : public MyBaseModule 
pub I ic: 
// constructor 

MyDr i veModule (unsigned int sernum, unsigned int prodrev, 
unsigned int port) ; 

// access to vendor/module data 

void getModu lei Ds (unsigned int* vendor ID, unsigned int* module ID) ; 

// ini tial ize simulation 
void initEventsQ ; 

// handle events 

void hand I eEvent (const OAS I S : : S i mEvent& event); 

void hand I eEvent (const OAS I S : : S i mEvent& event, const OASIS: :Time& t) ; 

}; 
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void MyDri veModule: :handleEvent (const OASIS: :SimEvent& event, 

const OASIS: :Time& t) 

{ 

// t is the start of the cycle since that is the time we 
// registered for 

// write the edge into each channel 
for (chanaddr_t c = 0; c < 8; C++) 
{ 

// write the edge to the output channel 
m_channels[c]. set (t + m_edges[c] * 1.0e-12 f 

(m_pattern[m_patPtr] & 1 « c ? m_high : m_low) 

* 1.0e-3) ; 

// terminate the write 

m_channels[c]. end(t + m_period * 1.0e-12); 



// register for the next start of cycle 
if (m_patPtr++ < 100) 

reg i ster Event (m_evtMgr . makeWr i teEvent (DR I VE_CYCLE) , 
t + m_per iod * 1. Oe-12) ; 
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# include "MyBaseModule. h" // base class header 
class MyStrobeModule : public MyBaseModule 
pub I ic: 



// constructor 

MyStrobeModule (unsigned int sernum, unsigned int prodrev, 
unsigned int port) ; 

// access to vendor/module data 

void getModule IDs (unsigned int* vendor I D, unsigned int* module ID); 
// bus I/O 

void read (unsigned int addr, unsigned int* data); 
void write (unsigned int addr, unsigned int data); 

// initial ize simulation 
void initEventsO ; 

// handle events 

void hand I eEvent (const OASIS: :SimEvent& event); 

void hand I eEvent (const OAS I S : : S i mEventS event, const OASIS: :Time& t) ; 

private: 

// internal types 

typedef unsigned char chanaddr_t; 

// fail vector memory 
chanaddr_t m_fcm[10]; 
vecadd r_t m_f vm [10]; 
reg_t nufai ICnt; 
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void MyStrobeModule: : hand leEvent (const OASIS: :SimEvent& event, 

const OASIS: :Time& t) 

{ 

// t is the end of the cycle since that is the time we 
// registered for 

// compute the start of cycle since all edges are relative to it 
OASIS: :Time tO = t - m_period * 1.0e-12; 

// strobe each channel 

for (chanaddr t c = 0; c < 8; C++) 

{ 

// make sure fail vector memory is not full 
if (m_fai ICnt == 10) 

return; 

} 

// strobe the input channel 

Voltage v = m_channels[c]. read(t0 + m_edges[c] * 1 . 0e-1 2) ; 
// test high 

if (m_pattern[m_patPtr] & 1 « c) 
// fail 

if (v < m_h i gh * 1 . Oe-3) 

m__f cm [m_f a i I Cnt] = c ; 
^ m_fvm[m_fai ICnt++] = m_patPtr; 

// test low 

else 

{ 

// fail 

if (v > mjow * 1. 0e-3) 
{ 

m_f cm [m_f a i I Cnt] = c ; 
j m_fvm[m_fai ICnt++] = m_patPtr; 

// terminate the read 
^ m_channels[i]. flush (t) ; 

// register for the next end of cycle 
if (m_patPtr++ < 100) 

regi ster Event (m__evtMgr. makeReadEvent (STROBE.CYCLE) , 
j t + m_per iod * 1. Oe-12) ; 

1 FIG. 25 
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# i nc I ude "S i mComponentStepped. h" 
# include "SimChannel . h" 

# i nc I ude "S i mChan I D. h" 

# include "OASISEngTypes. h" // for Time and Voltage 
class MyDUTModel : pub I ic OASIS: : Si mComponentStepped 
pub I ic: 
// constructor 

MyDUTMode I (const OAS I S : : Vo I tage& v i h, const OAS I S : : Vo I tage& 
const OASIS: : Voltage& voh, const OASIS: : Vol tage& 

// get channels 

SimChannel* getChannel (const OASIS: :SimChanlD& chan_id) ; 
// run method 

void run (const OASIS: :Time& tO, const OASIS: :Time& tf ) ; 
private: 
// channels 

OAS I S : : S i mChanne I m_ i nputs [8] ; 
OAS I S : : S i mChanne I m_outputs [8] ; 

// levels 

OASIS: :Voltage m_vih; 
OASIS: :Voltage m_vi I ; 
OASIS: : Voltage m_voh; 
OASIS: :Voltage m_vol ; 
OASIS: :Voltage m_vz: 
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void MyDUTModel : : run (const OASIS: :Time& tO, const OASIS: :Time& 

// loop through each wire 

for (unsigned i =0; i < 8: i++) 

// loop through a 1 1 the edges from the input channel 
for (OASIS: :SimWaveforml ter wf_iter 

= m_ inputs [i]. getWaveform Iter (m_vih, m_vil, tO, tf ) ; 

!wf_i ter. end () ; wf_ iter, next ()) 

{ 

// write edges with 1 nsec delay 
sw i tch (wf _ iter. getSt at e () ) 
{ 

case OASIS: :SimWaveforml ter : :H: 

m_outputs [ i ] . set (wf_iter. getTimeO +1.0e-9, m_voh) ; 
case OASIS: :SimWaveforml ter : :L: 

m_outputs [ i ] . set (wf_ iter. getTimeO + 1.0e-9, m_vol) ; 
case OASIS: :SimWaveforml ter : :Z: 

m_outputs [ i ] . set (wf_ iter. getTimeO +1.0e-9, m_vz) ; 

} 1 

// terminate write for each output channel 
m_outputs [ i ] . end (tf ) ; 

// flush each input channel 
m_inputs[i]. f lush(tf) ; 
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